














LIVING ANIONIC POLYMERIZATION OF METHACRYLATE BEARING WITH TERTHIOPHENE UNIT 
 
斉藤圭佑 





Novel methacrylate monomer bearing with 5-hexyl-2,2’,5’,2”-terthiophene unit was synthesized and 
applied for the anionic polymerization in THF at -78 °C with 1,1-diphenylalkyl anion as an initiator in 
the presence of LiCl. The resulting polymers possessed predictable molecular weights and very narrow 
molecular weight distributions, indicating living nature of the polymerization under such conditions. The 
corresponding block copolymer with methyl methacrylate was also successfully synthesized by a 
sequential addition of the monomers under the same conditions. Furthermore, fluorescence and 
electrochemical properties of the resulting polymers originated from the terthiophene units were 
examined. 
























































重合結果をTable 1に示す。PTTMAの単独重合(Run 1 ~ 
Run 3)では、生成ポリマーのGPCカーブは単峰性で、分











分布が非常に狭い値(Mw / Mn = 1.02、1.03)を示してお
り、実測分子量はそれぞれMn = 5.3 k、15.1 kとなった。
これは、1stポリマーのPTTMAセグメントの計算分子量
(Mn = 5.4 k)と失活率を考慮したPTTMA-b-PMMAの計算













 合成したポリマーを用いた Cyclic Voltammogramを Fig. 
1に示す。サンプル濃度は、ターチオフェン基を基準に
1.0 mMとし、Tetrabutylammonium tetrafluoroborateの 0.1 
M THF 溶液を用いた。 
 
 
Fig.1. Cyclic voltammogram of PTTMA polymers. 
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Initiator
b) LiCl 
 (mmol) (mmol) Time (min) Monomer (mmol) Time (min) Monomer (mmol) 1st 2nd Total 1st 2nd Total
1 PTTMA 0.074 0.37 180 TTMA, 2.17 - - 13.1 - 13.1 14.1 - 14.1 1.07
2 PTTMA 0.045 0.23 180 TTMA, 1.81 - - 17.7 - 17.7 16.4 - 16.4 1.03
3 PTTMA 0.134 0.67 60 TTMA, 2.26 - -  7.5 -  7.5  7.1 - 7.1 1.11
4 PMMA-b -PTTMA 0.043 0.22 60 MMA, 11.4 180 TTMA, 0.91  26.5 9.4 35.9 31.2 9.6 40.8 1.03
5 PTTMA-b -PMMA 0.100 0.50 180 TTMA, 1.22 60 MMA, 6.56  5.4 6.6 12.0 - - - e
6 PTTMA-b -PMMA 0.157 0.79 60 TTMA, 1.09 60 MMA, 6.74  3.1 4.2  7.3 - - - e
7 PTTMA-b -PMMA 0.109 0.55 20 TTMA, 1.23 20 MMA, 6.00  5.0 5.5 10.5  - - - e
8 PTTMA-b -PMMA 0.109 0.64 3 TTMA, 1.22 15 MMA, 6.52  5.0 6.0 11.0 4.4 6.2 10.6 1.03
 a) Yields of polymers were quantiative in all cases.    b) sec -BuLi / DPE.    c) Determined by 
1
H NMR.    d) Determined by GPC.    e) Bimodal distribution.
Run
Table 1. Anionic polymerization of TTMA and block copolymerization of TTMA with MMA
a)






 Stage M n　calc×10
-3
M n　obs×10
-3 c)
